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Transition-metal-containing metallacycles plays an important role in 
organometallic chemistry because of their special molecular structure, chemical 
reactivity and potential applications. Therefore, research on reactivity of osmacycles 
is in hotspot. In this dissertation, we designed and synthesized dearomatic osmacycles, 
achieved a transformation of aromaticity. We explored the reactivity of dearomatic 
osmacycles. On the one hand, we expand the applicability of classical Wittig reaction 
to organometallic system. On the other hand, we first observe spontaneous resolution 
of metallacycles. Besides, we achieved the reaction of osmacycles with electrophiles. 
In addition, we synthesized osmacyclovinylidene protected by huge steric hindrance, 
and studied on their reactivity. This dissertation is divided into six chapters: 
Chapter 1 is introduction, combined with the core content of this dissertation, 
summarized the synthesis and reactivity studies of metallacycles compounds, and 
described the principles of stereochemistry of chiral complexes and spontaneous 
resolution phenomenon. Besides, we clarified the objectives and content of this 
dissertation.  
In Chapter 2, we synthesized dearomatic osmacycles 2-1, which is a Wittig reagent 
in fact. Furthermore, we achieved Wittig reaction of organometallic compound, in 
which we obtained not only the product of Wittig reaction but also the dipole 
intermediate. 
Chapter 3 is a extend research of Chapter 2. We observed spontaneous resolution 
phenomenon of metallacycles, and full characterized the series of these compounds, 
including X-ray single crystal diffraction, UV-Vis-NIR spectrum, ECD spectrum, et al. 
Besides, we explored the effect of size and position of substituents. 
In Chapter 4, we synthesized osmacyclovinylidene protected by huge steric 
hindrance and studied on their reactivity. We achieved the reaction with group I B 
metal ion. 
In Chapter 5, we synthesized 2,2’-bpy substituted dearomatic osmacycles 5-1, and 
















In chapter 6, we summarized the innovation of the dissertation, and presented the 
prospect of our research. 
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首例金属有机化合物是 K[(C2H4)PtCl3]·H2O（π-键键合），它是在 1827 年由
丹麦药剂师Zeise W. C.在加热PtCl2/KCl乙醇溶液时意外得到的烯烃金属络合物，
为了纪念他，人们称该化合物为 Zeise盐。Zeise盐的发现，标志着金属有机化学
的开始。1849 年，由英国化学家 Frankland E.合成的 ZnEt2，它是第一个含金属








































的得到了首例金属锇杂戊搭炔 1-2。如 Scheme 1.1所示，一般合成金属锇杂戊搭
炔的方法是通过化合物 1-1 与末端炔酯、末端炔酮、末端炔醇以及非末端炔酯反
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